






Section 1 
Long-Range Water Supply Policies and Implementing Actions 

1.2 Key Implementing Actions 
Key actions necessary to implement the Water 
Plan policies are identified below. 

A. Enhance Santa Fe's State-of-the-Art 
Conservation Program 

~	 The City will sustain the efforts that have 
reduced demand to about 110 gallons per 
capita per day (gpcd). 

~	 The City will adopt future conservation targets 
recommended by the City's Water 
Conservation Committee. 

~	 The City will promote year-round conservation. 

~	 The City will analyze water conservation 
alternatives, considering additional or different 
conservation strategies, new technologies, 
and programs for reducing potabie water 
demands. Options may include, but not be 
limited to: 

- Incentives for water- and energy-efficient
 
appliances
 

- Implementation of best management
 
practices in city, state, and federal buildings
 

- Setting water efficiency standards for new
 
residential and commercial buildings
 

- Revising the water rate structure to further
 
encourage the efficient use of water
 

~	 The City will annually monitor, analyze, and 
adjust the conservation program according to 
program goals. The City will annually assess 
per capita rates of water use, excluding 
demands served with treated effluent, and 
compare the actual per capita rates and 
trends against the goal. These data will be 
made publicly available. 

~	 The City will continue its water and land use 
policies of requiring new growth to either 
offset its demand with conserved water or to 
purchase water rights (Policy B). 

~	 If the target conservation goal is not achieved 
through the City's conservation programs (or if 
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trends indicate that the goal will not be achieved 
within 3 years following the assessment), the 
City will assess whether additional conservation 
measures should be implemented, or Whether 
additional water should be diverted to satisfy 
demand. The method and results of this 
assessment will be documented in a revised 
Conservation Plan. 

~	 To assure that the regional aquifer is used 
efficiently, the City will promote regional water 
conservation through education programs, 
participation in regional organization and events, 
and become involved in the Office of the State 
Engineer (OSE) permitting process for 
applications that are contrary to the 
conservation of water. 

B. Acquire Necessary Water and Environmental 
Permits to Increase BDD Use 

~	 The City will investigate the availability and cost 
of acquiring additional water rights above the 
permitted 5,230 AFY for future diversion at the 
BDD via purchase, lease, or other arrangements. 

~	 The City will conduct a feasibility-level evaluation 
to more closely understand the technical, 
institutional, environmental, and financial issues 
associated with an effluent return flow credit 
pipeline from the City's WWTP to the Rio Grande 
as a source to be diverted through the BDD. 

~	 On completion of the necessary assessments 
above, the City will use the resulting information 
to support a decision regarding how much water 
to seek from new water rights acquisition 
(beyond current programs/plans) and how much 
to seek from return flow credits. 

~	 The City will then pursue all necessary 
environmental permits to use the BDD in a 
capacity beyond use identified in the 2006 Final 
Environmental Impact Statement (FEIS) and 
begin permitting and implementation of the 
additional water rights acquisition and/or return 
flow credit system. If the initial BDD is not 
implemented as set forth in the EIS, or if 
additional permits cannot be obtained, other 



alternatives set out in the Water Plan will be 
reconsidered. 

"l	 The City will continue the water acquisition 
program authorized under the Water Rights 
Transfer Ordinance, requiring development 
projects with water budgets above threshold 
sizes to convey water rights to the City. 

"l	 The City will seek to stabilize or reduce the 
cost of purchasing water rights to the region 
through cooperation. 

"l	 The City will acqUire water in accordance with 
the Water Rights Acquisition Ordinance for 
recognized community priorities like affordable 
housing, parks, sport fields, medians, open 
space, and City buildings. 

"l	 The City will pursue short- and long-term 
storage of SJC, Jicarilla Apache Nation (JAN), 
and native water in accordance to its current 
position and long-term need. 

"l	 The City will evaluate programs to acquire 
water saved through crop rotation or 
agricultural efficiency improvements thereby 
reducing adverse impact of water transfers on 
rural communities, local food production, and 
the environment. 

C. Use Groundwater Sustainably 

"l	 The City will continue studies and 
development of criteria aimed at defining 
sustainable levels of withdrawals from the City 
well field and Buckman well field. 

"l	 The City will use groundwater at or below long
term sustainable rates. Higher-than 
sustainable pumping rates during drought 
conditions or temporary restraints on the City's 
other supply sources will be offset by 
subsequent lower-than-sustainable 
groundwater withdrawals. 

"l	 The City will continue to regulate domestic 
wells within the City boundaries. The City may 
pursue additional private well regUlations to 
preserve regional resources and promote 
equitable water use within the community. 
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"l	 The City will seek regional cooperation to 
manage the regional aquifer in a manner 
consistent with long-term sustainability and for 
drought reserve. 

"l	 The City, in conjunction with regional partners, 
will develop a system for monitoring the regional 
hydrologic system. The City will make collected 
data readily available to the public on the 
internet. 

"l	 The City will monitor water rights transfers and 
may intervene in water rights transfers deemed 
contrary to its senior water right use, contrary to 
the conservation of water, or contrary to the 
long-term sustainability of the regional aquifer. 

"l	 The City will consider the use of storm water to 
enhance groundwater recharge and increase the 
long-term groundwater sustainability. 

D. Optimize Use of Treated Effluent 

"l	 The City will use treated effluent for irrigation at 
the current rate of approximately 12 gpcd (or 
about 10 percent of total water supply and 
approximately 17 percent of produced effluent). 
Thus, as the City'S water supply increases, 
additional effluent will be available for new uses. 
The reuse of effluent reduces irrigation reliance 
on potable supplies. 

"l	 The City will determine the value of treated 
effluent and price the resource accordingly. 

"l	 The City will develop and apply a policy 
specifying the criteria and procedure by which 
major non-potable demands are to be served by 
potable water or treated effluent. The City will 
evaluate existing and potential new uses of 
treated effluent annually. 

"l	 The City will make effluent available to the Santa 
Fe River downstream of the WWTP for irrigation 
and environmental benefits, as also recognized 
in the Treated Effluent Management Plan 
(TEMP), which was adopted by the Governing 
Body in 1998. 

"l	 On completion of the necessary assessments, 
the City will use the information to support a 
decision regarding whether and how much 
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Long-Range Water Supply Policies and Implementing Actions 

return flow credits to seek. The City will then
 
begin permitting and implementation of the
 
additional return flow credit system (see
 
Policy B).
 

E. Optimize Existing Water Supply Sources 

'"	 The City will optimize its existing water sources 
and water rights. The City will maximize the 
production capacity of the City well field, 
considering, among other factors, the best 
locations for the wells to distribute the 
hydrologic impact on the aquifer. 

'"	 The City will optimize use of the St. Michael's 
Well in context of the conjunctive Santa Fe 
River water rights permit and sustainable 
groundwater use. 

'"	 The City will seek to re-permit the Northwest 
Well before its expiration in a manner that 
restores full use of the City well field water 
rights. 

'"	 The City will seek NTP and La Cienega water 
resource strategies that allow for flexible use 
of the Buckman well field. 

'"	 The City will seek to complete the Santa Fe 
River adjudication with terms acceptable to 
the City. 

'"	 Within the City's existing OSE permits, the City 
will conjunctively manage its water resources, 
relying on surface water when it Is available, 
and preserving local groundwater supplies for 
drought and emergency reserves. 

'"	 The City will investigate, In consultation with 
the OSE, the potential merits of a conjunctive 
use permit for its Santa Fe River supplies to 
use more local surface waters in wet years, 
and more local groundwater in dry years. If 
appropriate, the City will take the necessary 
actions to implement conjunctive use of its 
local surface and groundwater supplies. 

'"	 The City will consider what water supply mix 
best meets all drinking water quality 
requirements. 
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'"	 The City will consider cost and energy efficiency 
in choosing its annual and peak day water 
supply mix. 

'"	 The municipal water utility will optimize its ability 
to store, transmit, distribute, and conserve water 
supplies with periodic water utility transmission, 
distribution, and storage analyses and master 
planning. 

'"	 The City will continue to use the current 
percentage use of treated effluent for major 
non-potable demands (see Policy D). 

'"	 The City will monitor surface and groundwater 
rights transfers and may intervene in water 
rights transfers deemed contrary to its senior 
water right use, contrary to the conservation of 
water, or contrary to the long-term sustainability 
of the regional aquifer (see Policy H). 

'"	 In coordination with its water acquisition 
strategy (see Policy B), the City will use stored 
SJC water via the BOD in times of drought, and 
make provisions to ensure that adequate SJC 
water storage facilities are available to facilitate 
such use. 

F. Apply Water Use Restrictions during Drought and 
Emergencies 

'"	 The City will seek to minimize or eliminate the 
use of drought or emergency restrictions through 
the development of a reliable, resilient, and 
diverse water supply system, which includes 
preserving the regional aquifer for use in times 
of drought (PoliCY C). 

'"	 The City may implement and enforce drought 
emergency restrictions in the event of climatic 
events more severe than historically 
experienced or other major supply interruptions, 
shortages, and emergencies. 

'"	 The City will periodically revisit the revised 
criteria defining the specific conditions under 
which drought and emergency restrictions will be 
invoked. The City will also periodically revisit the 
specific requirements of the drought restrictions 
to be employed under varying levels of drought 
severity and other emergency conditions, and 
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will define the specific water use reduction 
goals for each. 

...	 The City will develop a plan that prioritizes 
water resources uses for public purposes 
during drought and emergency restrictions. 

G. Maintain a Living Santa Fe River 

...	 The City will analyze the legal. water rights. 
and Rio Grande Compact implications of the 
proposed releases of canyon reservoir water to 
the Santa Fe River for aesthetic. ecological. 
and recreational purposes. 

...	 After the BOD is online in 2011 and barring 
legal restrictions. the City will. in accordance 
with public input. initially release 
approximately 1.000 AFY of water from the 
Santa Fe River canyon reservoirs to the Santa 
Fe River. except under drought or emergency 
conditions. 

...	 To determine the living Santa Fe River 
program goals. the daily and seasonal 
schedule of releases, target flow rates. 
operational considerations and constraints. 
definition of drought or emergency conditions 
during which releases may be curtailed or 
ceased. and water sharing proposals among 
surface water users. the City will develop and 
adopt a River Management Plan (RMP). The 
release schedule in the RMP will take into 
account the availability of other sources of 
supply. demands. amount of water stored vs. 
storage capacity. and other factors. 

...	 The RMP will also consider additional ways to 
achieve and augment a living river including 
conservation initiatives for the river. use of 
water rights leased or purchased through the 
Santa Fe River Fund. using Two-Mile Reservoir 
for regulation of the high flows. neighborhood
scale wastewater treatment systems. 
watershed management. and storm water 
management. 

...	 The City will analyze the potential to use river 
releases for its water supply needs. including 
recharge benefits to the City well field. 
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meeting Rio Grande Compact requirements. 
diverting water for treatment at the new BDD 
water treatment plant (WTP). aquifer storage 
and recovery (ASR). or installation of new 
shallow production wells. 

...	 The City will promote activity along the Santa Fe 
River that maintains a healthy river corridor 
including river restoration. recreation. watershed 
management. and storm water flow infiltration. 

H. Monitor, Adapt, and Cooperate 

...	 The City will monitor its water resource 
environment (e.g.. stream flow. groundwater 
behavior. reservoir storage, water quality. SJC 
inflow, and storage) and water utility use (e.g.• 
production, water use efficiency. conservation 
effectiveness. non-revenue water use. and water 
acquisition) and report relevant information to 
the governing body annually. Reports will be 
made available for the public on the City's web 
page. 

...	 The City will adapt its management of its water 
resources when and as needed, based on new 
information (lessons learned) and new 
circumstances (e.g.. changes in the regulatory 
environment and impacts from climate change). 

...	 The City will update the Water Management and 
Planning Simulation Model (WaterMAPS) system 
simulation model as needed so that the model 
will be useful to analyze water supply actions 
and policies considered within this Water Plan 
and new sources of supply proposals brought to 
the City. 

...	 In a pUblicly open process. the City will update 
the Water Plan approximately once every 
5 years. or as needed. to reflect changes in 
rates of water use. water rights availability and 
costs, science and research regarding climate 
change. energy conditions. increased local food 
production. and its potential effects on water 
supplies. and public and political priorities. 
Future Water Plans will consider how captured 
rainwater can be used as a source of potable or 
non-potable supply. The policy statements and 
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Long-Range Water Supply Policies and Implementing Actions 

actions with the Water Plan will be updated as 
necessary. 

...	 The City will cooperate with regional water 
users. including acequias, Santa Fe County, 
Native Americans. neighboring community 
water systems. domestic well owners. and 
other relevant parties in being stewards of our 
regional water resources. Both this Water Plan 
planning process and the WaterMAPS system 
simulation model could be modified to 
address water resource issues beyond the 
City's service area. 

...	 The City will participate in regional and state
wide water planning efforts including the 
Jemez y Sangre Regional Water Planning 
Council, the "Upstream-Downstream" initiative 
(a planning group addressing inter-regional 
water plans in the Middle Rio Grande Valley). 
the State Water Plan, and state water planning 
legislative initiatives. 
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T 
his section describes the overall process 
by which future supply options and 
portfolios were developed and evaluated. 

Additional detail on each component of the 
process is provided in the appendices of this 
report as specified in the text and figures within 
the following section. 

2.1 Approach 
The Water Plan applied an integrated, multi
objective approach to developing and evaluating 
"portfolios" (or groups) of water supply alternatives 
that could meet the City's projected 2045 
demands. This approach reflects the diverse array 
of options potentially available to Santa Fe, and 
the complex nature of satisfying multiple and 
potentially conflicting objectives in meeting future 
water demands. Evaluations of water supply 
portfolios were conducted in an open and 
collaborative manner, including the integration of 
public input received at several key points 
throughout the Water Plan planning process 
(Appendix H). 

A numeric evaluation process was employed to 
guide the evaluation of alternative supply 
portfolios, not to choose the top ranked portfolio. 
The strategies common to the highest ranked 
portfolios were considered independently, 
allowing the decisionmakers and the public to 
examine the tradeoffs between the top ranked 
alternative portfolios. The process 
eliminated less promising portfolios and 
provided information for discussion and 
decisionmaking. 

Terminology used throughout this
 
process includes:
 

"I	 Objectives: The overarching criteria by
 
which the alternative supply portfolios
 
are compared (Section 2.2 and
 
Appendix C)
 

...	 Objective weighting: The process of identifying 
the importance of each objective relative to the 
others (Appendix C) 

...	 Options: Individual water supply components 
that can be implemented alone or in 
combination to meet future water needs 
(Appendix E) 

"I	 Portfolios: Combinations of individual options 
that together meet the projected 2045 water 
demand (Appendix G) 

Initial elements of developing the Water Plan 
(Figure 2-1) focused on developing the 
information and evaluation tools necessary to 
construct and evaluate the alternative water 
supply portfolios. Figure 2-1 also indicates the 
appendices of this report where additional detail 
on each item can be found. 

As indicated in Figure 2-1, the Water Plan 
developed and used a systems simulation model 
called the Santa Fe Water Management and 
Planning Simulation model, or "WaterMAPS." 
WaterMAPS is described in more detail in 
Appendix F and in the October 2005 WaterMAPS 
Model User Manual (CDM 2005). Outreach to the 
public and integration of public input was 
common to each step of the Water Plan, as 
further described in Appendix H. 

;', 

Figure 2-1 Initial Elements of Water Plan Development 
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Once the objectives, demand analyses, and
 
individual supply options had been developed.
 
water supply portfolios were developed and
 
analyzed as indicated in Figure 2-2. Again. the
 
figure indicates the location in this report where
 
each element is described.
 

SCore/RaMiI 
EllalUlIte Portfolto!i SCreen 
U5ing waterMAPS Portfolio5 
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FIgure 2-2 Development and Evaluation of Portfolios 

2.2 Objectives 
Six major water supply objectives were identified 
and used extensively in the development and 
evaluation of water supply portfolios in the Water 
Plan. The objectives are the underlying criteria by 
which the portfolios were described and 
compared. 

Table 2-1 shows the objectives and their relative 
order of importance, as expressed by the 
Governing Body participants who completed a 
"paired comparison" weighting exercise in mld
2005. These results indicate that improving 
reliability and sustainability and protecting the 
environment are the qualities most important to 
the surveyed group in choosing a long-range water 
supply strategy. 

Table 2·1 Relalive Importance of Objeclives from Paired 
CornJ!arison Exercise" 
~;). 

Improve Reliability and Sustainability 

Protect the Environment 

Manage Costs 
Ensure Technicallmplementability 

Ensure Acceptability 

Ensure Timeliness 

;OOIftj!,,!.I·j,f1.lg.* 
1 

2 

3 
4 

5 

6 

• Ranking from 1to 6indicates decreasing order of imporlance, as 
indicated by Governing Body parlicipants. 

Specific "performance measures" were developed 
to quantitatively describe the degree to which 
each portfolio achieves the objectives. Details on 
the objectives, their components and weighting, 
and the specific performance measures are 
provided in Appendix C. 

,ij
 
Implemel1tatiOfl &.
 

Documel'ltation
 

2.3 Supply Options 
Considered 
A broad range of supply options was 
considered as part of the Water Plan. 
Of particular import was that any 
future supply options integrate well 
with the strong existing supply 
foundation and recent 
improvements. Significant among 
the latest improvements are: 

...	 State-of-the-art water conservation programs 
and participation 

...	 Supplemental Buckman Wells 9-13 

...	 Northwest Well 

...	 Upgrades to the Canyon Road Water Treatment 
Plant (CRWTP). thereby increasing treatment 
capability to its original capacity of 9 million 
gallons per day (mgd) 

...	 BOD 

...	 Securing 3,000 AF SJC water lease with the JAN 
for 50 years 

...	 Securing the City's SJC project water in 
perpetuity by amending the agreement with the 
Bureau of Reclamation to a repayment contract 

Building on the findings of the City's 2003-2004 
Coarse Screening analysis. the Water Plan 
investigated over 30 different supply options, 
representing the following ways of meeting future 
demands: 

...	 Demand management including conservation 

...	 Expand or modify use of existing surface water 
resources 
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Pumping rates can either be specified as a 
constant annual rate or as a time series of 
annual or monthly rates. For the annual rates 
options, monthly distributions are assumed 
according to user-specified percentages. 
Additionally, for the constant annual rate 
option, an annual percentage increase! 
decrease in the specified rate can be input. In 
other words, a starting annual rate is specified 
along with a percent increase (or decrease), 
which is applied at the start of every calendar 
year to update the pumping rate. 

For both the two well field lumped and the 
individual well approaches, an additional 
"pumping sheet" must be added, using the 
button provided, to specify pumping rates. For 
the individual well option, pumping rates must 
be specified for each of the individual wells 
selected in the list-box on the original well 
field input sheet. Note: individual wells must 
be selected (highlighted) in the list box to be 
included in the simulation. For the two-well 
field lumped approach, only pumping rates for 
the two preset groupings (Wells 1 through 9 
and Wells 10 through 13) need to be input. 

For the single well field lumped approach, 
pumping rates are specified on the original 
well field input sheet ("Buckman Well Field") 
and no additional input sheets are required. 

Appendix F 
Santa Fe WaterMAPS Model 

'City Well Field" Worksheet 

If City Well Field drawdown simulations are to be 
performed (check box on Main screen), a worksheet 
named "City Well Field" will be created. The input 
format for this worksheet is similar to that described 
above for the Buckman Well Field. The pumping input 
schemes available for this well field are: 

...	 Fully lumped: single pumping rate distributed 
across well field according to pre-set percentages 

...	 Three-part lumped: pumping rates are required for 
St. Michael's Well, Northwest Well, and the 
remaining seven City Wells lumped together 

...	 Individual wells: each of the nine wells in the well 
field requires explicit pumping rate inputs 

Also available on this worksheet is the option to 
include an additional, un-named, "new well" as part of 
the simulation. Inclusion of a new well in the 
drawdown calculations requires only an input of an 
associated pumping rate and an update to the radial 
distance matrix. The intention here is to allow for 
planning for future groundwater supply options. 

Output 
Outputs are displayed in new worksheets created for 
each simulation. The units associated with the output 
data, as indicated on the output sheet, are selected 
by the user on the "Main" worksheet. The outputs are 
provided in monthly timeseries format for easy 
graphing or other post-processing. 
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Appendix F 
Santa Fe WaterMAPS Model 

Model Troubleshooting	 Model Testing 
The following important points should be The SURFS model was tested against simulations of 
followed when using the SURFS model: the City groundwater numerical model. Two test 

simulations were used: one with irregular pumping 
...	 The "Main" and "Buckman Well Field" input patterns for 10 years on, 10 years distributed evenly 

sheet names should not be altered (the over three wells only (Buckman 1, 7, and 8). The 
model calculations refer to these named second test case involves pumping at all wells at 
sheets) irregular patterns, again for 10 years on followed by 

10 years off. Pumping rates for the two test cases are 
...	 New pumping worksheets created using the 

provided in Table F-l0. Results of the tests are shown 
"Add Pumping Sheet" button can be 

in Figures F-18 and F-19. As can be seen, a very close 
renamed per user preference 

match between the SURFS results and the numerical 
groundwater model results was achieved. ...	 The text labels in Cells (1,1) for both the 

"Buckman Well Field" input sheet and any 
added pumping sheet should not be altered 

...	 Generic Excel worksheets can be added 
and deleted, e.g., for additional 
spreadsheet calculations, without affecting 
model calculations 

...	 The maximum allowable simulation period 
is 600 months (50 years) 

Table F·10 Mode' Testing~ 

D~ Yr4 YrS Yr6 YrT YrS Yr9 Yr10 
Test 1: 
Buckman 1 33.3 66.7 100 33.3 66.7 100 33.3 33.3 66.7 66.7 0.0 
Buckman 7 33.3 66.7 100 33.3 66.7 100 33.3 33.3 66.7 66.7 0.0 
Buckman 8 33.3 66.7 100 33.3 66.7 100 33.3 33.3 66.7 66.7 0.0 
Test 2: 

Buckman 1 33.3 100.0 166.7 33.3 100.0 166.7 33.3 1000 166.7 333 0.0 
Buckman 2 66.7 133.3 333 66.7 133.3 33.3 66.7 133.3 33.3 66.7 00 
Buckman 3 66.7 133.3 333 66.7 133.3 33.3 66.7 133.3 33.3 66.7 00 
Buckman 4 66.7 133.3 33.3 66.7 133.3 33.3 66.7 133.3 33.3 66.7 00 
Buckman 5 100.0 100.0 300.0 1000 100.0 300.0 100.0 100.0 300.0 100.0 0.0 
Buckman 6 150.0 100.0 200.0 1500 100.0 200.0 150.0 100.0 200.0 150.0 00 
Buckman 7 33.3 100.0 166.7 33.3 100.0 166.7 33.3 100.0 166.7 33.3 0.0 
Buckman 8 33.3 100.0 166.7 33.3 1000 166.7 333 1000 1667 33.3 0.0 
Buckman 9 150.0 100.0 200.0 1500 100.0 200.0 150.0 100.0 200.0 150.0 00 
Buckman 10 300.0 100.0 500.0 3000 100.0 500.0 300.0 100.0 500.0 300.0 0.0 
Buckman 11 400.0 300.0 300.0 400.0 300.0 3000 4000 3000 300.0 400.0 0.0 

Buckman 12 200.0 400.0 200.0 200.0 4000 200.0 2000 4000 2000 200.0 0.0 
Buckman 13 100.0 200.0 100.0 100.0 200.0 1000 1000 200.0 100.0 100.0 0.0 
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A 
water supply portfolio is a combination of 
existing supplies plus one or more new 
supply options (including demand 

management options). Initial efforts to compile 
supply portfolios were directed at eliminating the 
projected 5,500 AFY gap between existing (With 
BDD online) drought year supplies and 2045 
demands (Appendix D). 

This appendix presents the following materials: 

... Development of portfolios 

... Description of portfolios 

... Results of portfolio scoring and ranking 

The preferred water supply portfolio, based on 
direction received from the City'S governing body, 
was a blend of the best-scoring portfolios from 
this evaluation. Further information about the 
preferred portfolio, and implementation thereof, is 
presented in the main body of this Water Plan's 
report. As noted in Appendix B, the portfolios 
evaluation process was used to illuminate 
tradeoffs and facilitate discussion, but was not 
used as the sole basis of decisionmaking. 

G.l Development of Portfolios 
Seven initial portfolios were identified and 
developed, based on the following themes: 

...	 Maximize use of existing infrastructure 
(Portfolios 1 through 3) 

...	 Objective-based portfolios (seeking to identify 
the portfolios that would score best for a given 
objective; Portfolios 4 through 6) 

...	 Source-based (to demonstrate performance of 
a portfolio that includes return flow credits; 
Portfolio 7) 

Portfolios 1 through 3 were developed using the 
judgment of the planning team, as validated 

t_ City of Santa Fe 
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through public input and governing body review. 
The objective-based portfolios were developed by: 

...	 Assigning preliminary scores to each of the 18 
options for that objective 

...	 Ranking the 18 options relative to how they 
scored for that objective 

...	 Adding up the yield of the top-scoring options, 
until the 5,500 AFY gap was satisfied by the 
top-scoring one, two, or more options 

The preliminary scoring used in developing the 
three objective-based portfolios is documented in 
Tables G-1 through G-3. 

Once compiled, the seven preliminary portfolios 
were evaluated using the process described in 
Appendix B. The results of that analysis suggested 
that higher-scoring portfolios might be crafted by 
modifying and combining certain components of 
the initial seven portfolios. Four "hybrid" portfolios 
were crafted on the basis of those analyses. 

A brief description of each of the seven initial and 
four hYbrid portfoliOS follows. Key elements 
common to all portfolios included: 

...	 Additional Rio Grande (native or SJC) rights 
assumed available if needed 

...	 "Original" BDD delivers 5,230 AFY to City with 
minimum daily flow of about 5 mgd 

...	 No "instantaneous" BDD capaCity is added 
(peak capacity of diversion, conveyance, 
treatment) 

...	 Jicarilla Apache Nation SJC water is dedicated 
to offsetting Buckman Well pumping depletions 
on Rio Grande 

Long-Range Water Supply Plan - September 2008 I G-l 
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,	 Current amount of contract effluent use (about 
1,050 AFY) continued indefinitely for 
nonpotable needs, unless non potable reuse is 
increased via inclusion of Option 12 

,	 Buckman Well pumping limited to 5,000 AFY in 
any given year, except those portfolios that 
include Intensive Pumping of Buckman Wells 
option 

,	 Portfolios that limit Buckman Well pumping to 
5,000 AFY have the ability to pump an 
additional 5,000 AFY under emergency 
conditions, providing increased reliability 

,	 Additional tributary offsetting rights assumed 
available if needed; costs for additional 
tributary rights not included in any portfolio, but 
tributary impacts accounted for in portfolio 
scoring 

G.2 Description of Portfolios 
Descriptions of each portfolio are provided below. 
Table G-4 provides a "quick reference" for the 
seven initial and four hybrid portfolios. 

G.2.1 Portfolios Emphasizing Use of 
Existing Infrastructure 

Portfolio 1: Intensive Pumping of Existing 
Buckman Wells 

Evaluates the intensive use of Buckman Wells as 
the only "new" component for meeting future 
needs. Pumping is allowed up to the permit 
maximum of 10,000 AFY (8.9 mgd). 

,	 Options Included: #9 (Intensive Pumping of 
Existing Buckman Wells) 

,	 Source of Water & Rights: Existing Buckman 
Well Field and offsetting rights 

Appendix G 
Portfolios Development and Evaluation 

Portfolio 2: Demand Management 

Evaluates the use of additional conservation 
measures (reducing demand to 120 gpcd, 
including irrigation demands, at all times) and 
implementing drought management measures 
(reducing demand an additional 10 gpcd 
temporarily to 110 gpcd) in very dry years to offset 
potential deficits in those years. 

,	 Options Included: #1 (Conservation) and #2 
(Drought Management) 

,	 Source of Water & Rights: Existing rights plus 
demand management 

Portfolio 3: Increased Use of BOD with New Rio 
Grande Rights 

Includes purchase of water rights but no new 
infrastructure. BOO would be used to deliver up to 
an additional 5,500 AFY using its original 
configuration, during times when the peak BDD 
capacity would otherwise not be needed. 

,	 Options Included: #4 (Increased Use of BOD 
with New Rio Grande Rights) 

,	 Source of Water & Rights: Purchase 5,500 AFY 
of new Rio Grande rights at $10,000/AF 

G.2.2 Objective- Based Portfolios 

Portfolio 4: Low Cost 

Seeks the least-expensive way to meet 2045 
demands. Based on the least expensive individual 
options, calculated as the present value of capital 
and annual O&M costs divided by expected yield 
for a given option. 

,	 Options Included: #2 (Drought Management), 
#8 (St. Mikes), and #9 (Intensive Buckman Well 
Pumping) 

,	 Source of Water & Rights: Existing rights plus 
demand management 

• City of Santa Fe	 Long-Range Water Supply Plan - September 2008 I G-S 
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Portfolio 5: Maximum Water in the Santa Fe Basin 

Compilation of the options that, when scored 
individually, best met the environmental and 
acceptability/quality of life performance 
measures. Includes increased use of existing 
infrastructure, plus flow in the Santa Fe River 
through town (1000 AFY, or 5 cfs for 100 days/ 
year). Conjunctive use includes increased use of 
Santa Fe River source in wet years (above existing 
5,040 AFY rights) and rehabilitation of one City 
Well to increase production by 500 AFY in dry 
years. 

..	 Options Included: #4 (Increased Use of BOD), 
#5 (Canyon Releases to SF River), #6 
(Conjunctive Use), and #8 (St. Mikes) 

..	 Source of Water & Rights: Purchase 5,500 AFY 
of new Rio Grande rights at $10,000/AF 

Portfolio 6: High Reliability / Sustainability 

Similar to Portfolio 3 (increased use of BOD to 
deliver up to 5,500 AFY of additional Rio Grande 
rights), except that this portfolio also includes the 
ability to recharge groundwater in the City Well 
Field via a new 6.6-mile pipeline from the MRC 
WTP to a series of 19 two-directional ASR wells. 
Allows recharge when overall system supplies 
exceed demands and withdrawal in dry years. May 
provide some additional reliability with respect to 
institutional constraints (e.g., minnow) on use of 
Rio Grande water. 

..	 Options Included: #7 (Recharge Groundwater 
using New Rio Grande Rights via Increased Use 
of BOD) 

..	 Source of Water & Rights: Purchase 5,500 AFY 
of new Rio Grande rights at $10,000/AF 

G.2.3 Source- Based Portfolio 

Portfolio 7: Return Flow Credits with Increased 
Use of BOD 

Similar to Portfolio 3 (increased use of BOD to 
deliver up to 5,500 AFY of additional Rio Grande 

tB.! City of Santa Fe 
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rights), except that this portfolio does not involve 
the purchase of Rio Grande water rights. Instead, 
a new pipeline and pump station are constructed 
and operated to return up to 5,500 AFY of treated 
effluent from the WWTP to a point just 
downstream of the BOD. 

..	 Options Included: #15 (Return Flow Credit and 
Increased Use of BOD) 

..	 Source of Water & Rights: Up to 5,500 AFY of 
treated wastewater effluent piped to Rio 
Grande as exchange for over-diversion of Rio 
Grande water via BOD 

G.2.4 Hybrid Portfolios 

Hybrid Portfolio A: Maximize Existing Sources and 
Infrastructure 

Based on Portfolio 2 (Demand Management), plus 
expanded use of other existing sources. These 
include increased use of St. Michael's Well, 
intensive pumping of the Buckman Wells, using 
the BOD to divert and treat stored SJC water in dry 
years, and expanded contract effluent use up to a 
tota I of 12 gpcd. 

..	 Options Included: #1 (Conservation), #2 
(Drought Management), #8 (St. Mikes), #9 
(Intensive Buckman Well Pumping), use of BOD 
to divert stored SJC water in dry years, and 
expanded effluent contracts 

..	 Source of Water & Rights: Existing rights plus 
demand management; increased effluent use 

Hybrid Portfolio B: Maximize Use of BOD with New 
Rights and Return Flow Credits 

Based on Portfolio 3 (increased use of BOD to 
deliver up to 5,500 AFY of additional Rio Grande 
rights) and Portfolio 7 (Return Flow Credits) to use 
the BOD (without new BOD infrastructure) as the 
primary source of meeting future increases in 
demand. Also includes using the BOD to divert 
and treat stored SJC water in dry years and 
expanded contract effluent use up to 12 gpcd. 

Long-Range Water Supply Plan - September 2008 I G-7 
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...	 Options Included: #4 (Increased Use of BOO 
with New Rio Grande Rights), #8 (St. Mikes), 
#15 (Return Flow Credit and Increased Use of 
BOD), use of BOD to divert stored SJC water in 
dry years, and expanded effluent contracts 

...	 Source of Water & Rights: Existing rights plus 
purchase 500 AFY of new Rio Grande rights at 
$10,OOO/AF; treated wastewater effluent piped 
to Rio Grande as exchange for over-diversion of 
Rio Grande water via BOO 

Hybrid Portfolio C: Maximize Water in the Santa Fe 
River Basin 

Based on Portfolio 5 (Quality of Life) and 
Portfolio 6 (ASR). Seeks to maximize the amount 
of water brought into and maintained within the 
Santa Fe River basin. 

...	 Options Included: #4 (Increased Use of BOO), 
#5 (Canyon Releases to SF River), #6 
(Conjunctive Use), #7 (Recharge Groundwater 
using New Rio Grande Rights via Increased Use 
of BOO), and #8 (St. Mikes) 

...	 Source of Water & Rights: Purchase new Rio 
Grande rights at $10,000/AF 

Hybrid Portfolio D: Maximize Existing Sources and 
Infrastructure plus Water in SF River 

Based on Hybrid Portfolio A, plus releases from 
reservoirs for water in the Santa Fe River. It 
originally included the ability to divert new Rio 
Grande rights through increased use of the BOD, 
though this was not observed to be necessary 
through WaterMAPS modeling and was therefore 
eliminated. 

...	 Options Included: #1 (Conservation), #2 
(Drought Management), #5 (Canyon Releases 
to SF River), #8 (St. Mikes), #9 (Intensive 
Buckman Well Pumping), use of BOD to divert 
stored SJC water in dry years, and expanded 
effluent contracts 

...	 Source of Water & Rights: Existing rights plus 
demand management 

G.3 Results of Portfolio Scoring 
and Ranking 
Raw performance scores for each portfolio and 
each performance measure are tabulated in 
Table G-5. The weighted scoring of portfolios is 
presented in Figure G-1, based on the governing 
body's objective weighting results (see 
Appendix C). This figure shows the results with a 
breakdown by objective. Objectives weighted 
heavily and with high raw scores for a given 
portfolio score well (large component to that 
portion of the "stacked" bar in the bar chart). 
Those objectives not weighted heavily and/or with 
low raw scores will not contribute significantly to 
the portfolio's overall score. 

Similarly, the overall results using the self
selected public participants' objective weightings 
are provided in Figure G-2. 

Observations evident from inspection of 
Figures G-1 and G-2 include the following with 
respect to the portfolios scoring results: 

...	 Overall portfolio scoring and ranking was 
relatively consistent between the Governing 
Body and the public participants' objective 
weighting profiles, even though the reasons 
behind those scores differed in many cases. 

...	 Portfolios 1, 6, 7, B, and C scored poorly, for 
both the Governing Body and the Public 
Participants' objectives weighting profiles. 
These portfolios were not considered further. 

...	 The hybrid portfolios (A through OJ, intended to 
combine components of the best-scoring initial 
seven portfolios, in some cases scored worse 
than the initial portfolios they were based on. 

G-8 I Long-Range Water Supply Plan - September 2008	 City of Santa Fe 
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'Il	 Portfolios 3, 5, and D scored well for both the 
Governing Body weightings and the public 
participants' weightings. While not the top three 
highest scoring portfolios, they are among a 
group of similarly-performing portfolios, and 
represent three different major strategies. 

The three strategies represented by Portfolios 3, 
5. and D were brought forth to a January 18. 
2006 study session of the City Council's PUC for 
feedback and direction. At the study session. the 
PUC directed Water Division staff to combine 
certain elements of each of these three portfolios, 
as further discussed in Section 1 of the main 
Water Plan report. 

Appendix G 
Portfolios Development and Evaluation 

GA Additional Portfolio 
Information 
This section presents additional information for 
each of the 11 portfolios analyzed. The following 
pages include standardized "fact sheets" for each 
portfolio. using information that was presented at 
the January 2006 Public Meeting No.3 and the 
January 2006 PUC Study Session. 
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H.l Introduction 

T he City's Water Division actively sought
 
public input throughout the planning
 
process. The overall goal of the public
 

communication effort was to inform the pUblic 
about the City's water planning activities and 
garner public feedback, input, and support on the 
specific components of the Water Plan as it 
moved from early project stages toward 
implementation of the Water Plan. The public 
communication activities conveyed the following 
core messages: 

"l	 Santa Fe will be proactive in water 
management pianning via this Water Plan and 
recenVpending water projects (i.e., "why" the 
City has undertaken the Water Plan) 

"l	 This Water Plan's goal is to identify the best mix 
of future sources and conservation measures 
to sustainably meet our community's forty-year 
needs (i.e., "what" the Water Plan is doing) 

"l	 Public is invited/encourage to participate in the 
Water Plan (i.e., "who" is encouraged to be 
involved) 

"l	 As a community, we need to identify a balanced 
source-of-supply portfolio that best meets 
competing objectives 

"l	 Water supply reliability hinges on having a 
diversified portfolio of groundwater and surface 
water 

H.2 Overview of Public 
Communication Program 
Activities 
The public communication activities were integral 
to developing the Water Plan. The activities 
consisted of fact sheets, public meetings, a 
meeting with public agencies, and involving PUC 
of the Santa Fe City Council. 

.)City of Santa Fe 

~::; 

In advance of the Water Plan, a series of public 
meetings was held in development of the Coarse 
Screening Analysis, feedback from which was 
shared with the PUC/Governing Body and 
considered in shaping the Coarse Screening 
results. The Coarse Screening resulted in 15 
options ranked with respect to six weighted 
criteria. 

Two color fact sheets were developed to keep the 
public informed of the progress of the Water Plan. 
These fact sheets were distributed at meetings, 
public buildings in Santa Fe, via a community 
e-mail contact list, and via the City's water utility 
website. Three public meetings were held in 
support of the Water Plan. The meetings focused 
on project objectives, future supply/demand 
"gaps," supply options, the WaterMAPS model, 
and the results of portfolio analyses. The meetings 
were advertised in the newspaper, discussed on 
various radio spots in advance of the meetings, 
announced through an e-mail distribution list, and 
posted on the City's website. The meetings were 
each attended by between about 30 and 
70 participants. 

Early in the Water Plan development process, the 
City conducted a Public Agency Meeting in Santa 
Fe to inform and engage representatives of other 
public agencies and governments with an interest 
in Santa Fe and regional water supply planning. 
Notes from the meeting were posted on the 
website. Finally, several presentations to, and one 
study session, was conducted with the PUC. The 
PUC is the primary mechanism through which the 
City's Governing Body was advised as to the 
progress of, and asked to provide input and 
decisions regarding, the Water Plan. 

The public communication activities were 
intended to reach the following audiences: 
residents of Santa Fe County and Las Campanas, 
northern New Mexico pueblos, representatives of 
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Appendix H 
PUblJC Outreach and Input 

water supply sources, anti-growth interests, 
Aamodt group representatives, environmentalists, 
business interests, tourism/economic base 
interests, downstream users and competing 
interests, and water right holders/property 
owners. 

An e-mail distribution list was established and 
used throughout the course of the Water Plan to 
distribute relevant materials and notify interested 
parties (public agencies, other governments, 
community interest groups, individuals with an 
expressed interest in water supply, etc.) of 
upcoming meetings and events. 

H.2.1 Fact Sheets 
Two color fact sheets and one black and white 
fact sheet were developed and distributed by the 
City at public meetings and at City discretion. The 
fact sheets are briefly summarized below: 

...	 Fact Sheet 1: Completed in July 2005 and 
posted to the City's website. Includes overview 
of current supplies and infrastructure; 
projected demands and future supply "gaps"; 
sUPPly options considered; objectives against 
which alternative supply portfolios were 
measured. 

...	 Fact Sheet 2: Completed in January 2006 and 
posted to the City's website. Includes highlights 
of per capita demands; future water needs; 
objectives weighting results; summary of 
portfolio scoring results; and key policy 
questions. 

...	 Water Plan Overview Fact Sheet: Prepared in 
December 2005 and posted to the City's 
website. Includes a broad overview of the Water 
Plan's goals and status. 

Copies of these fact sheets are included at the 
end of this appendix. A final fact sheet is provided 
as the executive summary of this report. 

H.2.2 Public Meetings 
H.2.2.1 Public Agency Meeting 
On September 20, 2004, the City conducted a 
Public Agency Meeting (PAM) in Santa Fe to 
inform and engage representatives of other public 
agencies and governments with an interest in 
Santa Fe and regional water supply planning. 
Attendees at the PAM included representatives 
from: 

...	 Bureau of Land Management 

...	 USDA Forest Service 

...	 Staff of U.S. Representative Udall and U.S. 
Senators Bingaman and Domenici 

...	 New Mexico Environment Department 

...	 New Mexico State Land Office 

...	 New Mexico Interstate Stream Commission 

...	 Santa Fe County 

...	 City of Espanola 

...	 Tribal representatives 

At that meeting, background information was 
presented to and discussed with the attendees. 
This included the Water Plan background and 
goals, Water Plan components (systems 
simulation modeling; long-range planning; public 
outreach), and project communications and 
schedule highlights. 

The public agency participants were encouraged 
to continue to monitor the progress of the Water 
Plan, and were particularly encouraged to 
participate in the pUblic meetings. 

H.2.2.2 Public Meetings 
Three public meetings were held in support of the 
Water Plan. The goals for the publiC meetings 
inclUded: 

...	 Providing an open forum to promote two-way 
communication regarding the proposed Water 
Plan 
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..	 Fostering the public's confidence that portfolios 
are being developed in an open manner 

..	 Addressing and integrating environmental and 
other community concerns into the supply 
portfolios 

..	 laying out the portfolios to meet community 
and stakeholder concerns 

..	 Providing information that will assist in the 
promotion of public confidence and acceptance 
of the Water Plan, using graphically illustrated 
documents with layperson-level explanatory 
text as described under this task 

The public was asked to provide input at each of 
the public meetings; this input was considered in 
shaping the evaluations and recommendations of 
the Water Plan. "One-on-one" discussions with the 
pUblic were held during "open house" sessions 
immediately preceding Public Meetings 2 and 3. 
All PUC and Governing Body presentations on the 
Water Plan were also open to the public. 

Public Meeting 1 

This meeting was held by the City in order to 
inform citizens about the City's plans to secure a 
long-range water supply, A presentation was made 
that explained current sources for City water, 
drought impacts on the system, demand 
projections, and the schedule for developing the 
Long-Range Water Supply Plan. The presentation 
stressed the need for public input on the tradeoffs 
that will be necessary as decisions are made 
about water supplies. Growth, for instance, may 
clash with environmental protection; reliability of 
supplies may prove to be unaffordable; the need 
to conserve may infringe on quality of life. Public 
input was also requested on the six water supply 
and management objectives that were developed 
in the "Coarse Screening" phase of planning. 
These six objectives are: manage costs, improve 
reliability, ensure technical implementability, 
protect the environment, ensure acceptability, 
ensure expediency. 

~! City of Santa Fe 
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Appendix H 
Public Outreach and Input 

About 35 people attended the meeting and 
commented on the Water Plan, asked questions 
and gave suggestions to the planners and 
decisionmakers. The comments were on the 
follOWing topics: 

..	 Basis for population projections 

..	 Reliability of sources of water, particularly SJC 
and Jicarilla Leased Water 

..	 Extent of current City water rights 

..	 Coordination with other local governments and 
within the City 

..	 Existence of regional long-range planning 

..	 Maintaining flow in the Santa Fe River 

..	 Concern about water quality, particularly the 
potential for contaminants from LANL 

..	 Role of the City in the Aamodt Settlement 

..	 Education on the limitations of water use in arid 
regions 

..	 Mining the aquifer as evidenced by lowering 
water levels 

..	 Institute City growth controls to lessen demand 

..	 Emphasize conservation 

..	 Schedule implementing the Water Plan 

City staff responded to all comments and 
concerns expressed, summarized in the meeting 
notes provided at the end of this appendix. 

Public Meeting 2 

This second pUblic meeting was heid by the City 
on July 21, 2005. The purpose of the meeting was 
to update citizens about the City's plans to secure 
a long-range water supply, and to hear response 
from the public. Presentations followed a half
hour open house where citizens could learn one
on-one about the aspects of the long-range water 
supply planning process. 

Presentations covered progress to date and the 
next steps in the project: 
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"'l	 To analyze the Individual supply and demand 
management options and apply the weighted 
objectives 

"'l	 Identify the best-performing groups of supply 
and demand management options (supply 
"portfolios") that can meet Santa Fe's 2045 
water needs 

"'l	 Present these portfolios to the City's PUC and 
seek their input 

"'l	 Present the draft plan to the public and seek 
their input 

"'l	 Produce a Water Plan report in 2006 

Interested attendees participated in the Paired 
Comparison to help weight the criteria that were 
applied to the options. Attendees also provided 
comments on the presentation, questions and 
suggestions to the planning team in the following 
areas: 

"'l	 Basis of population projection 

"'l	 Feasibility of desalinated water as a new water 
source 

"'l	 Piping water from Abiquiu Reservoir 

"'l	 Impact of pumping the Buckman Well Field 

"'l	 Emphasis on conservation 

"'l	 Reflecting pumping, streamflow, and water 
rights transfers in WaterMAPS model 

"'l	 Coordination with Santa Fe County 

"'l	 Consider treatment and direct reuse of effluent 

"'l	 Institute growth controls to lessen 

"'l	 Water supply planning and decisionmaking 
assisted by modeling and decision support 
tools 

"'l	 City as a competitor in the water rights market 

"'l	 Concern about water quality, particularly the 
potential for contaminants from LANL 

City staff responded to all comments and 
concerns expressed, summarized in the meeting 
notes proVided at the end of this appendix. 

Public Meeting 3 

The third public meeting was held on January 10, 
2006. Primary goals of the third public meeting 
were to further explain and gather feedback from 
public participants on: 

"'l	 Results of the portfolio analyses 

"'l	 Rationale for modifying any of the initial 
portfolios, if applicable, and the associated 
changes in the results of the portfolios analysis 

"'l	 Key policy questions that will shape the City's 
Water Plan 

"'l	 Recommended components of the Water Plan 

As with Public Meeting 2, a pre-public meeting 
"open house" period was held immediately 
preceding PUblic Meeting 3 to facilitate one-on
one dialogue and feedback. 

Public feedback and discussion focused largely on 
the following items; 

"'l	 Support for making a "living" Santa Fe River 
through town, even during droughts 

"'l	 Interest in continuing to conserve water and 
use drought emergency restrictions when 
needed 

"'l	 Concern over the interaction between growth 
and water supply needs 

"'l	 Technical questions regarding the WaterMAPS 
model, costing, and evaluation of portfolios 

City staff responded to all comments and 
concerns expressed, summarized in the meeting 
notes provided at the end of this appendix. Input 
from this public meeting was summarized and 
presented to the PUC's January 18, 2006 Water 

Plan Study Session. 

H-4 I Long-Range Water Supply Plan - September 2008	 City of Santa Fe 



H.3 Public Utilities Committee 
The Santa Fe City Council is the City's governing 
body. For water supply issues, the City Council is 
advised by the PUC. The PUC makes 
recommendations for input and decisions 
regarding the Water Plan to the City Council. PUC 
meetings in which components of the Water Plan 
were presented and discussed included: 

...	 July 21, 2004: Presentation and discussion 
regarding Water Plan goals, kickoff activities, 
tasks, schedule. and public communications 
plan 

...	 March 2, 2005: Presentation and discussion 
regarding progress on WaterMAPS model and 
associated activities, long-range planning, and 
public communications and public agency 
meeting debriefs; description of anticipated 
future PUC interactions including request to 
conduct paired comparison exercise at April 6, 
2005 PUC meeting. 

...	 April 6, 2005: Presentation with a description 
of the role of objectives in portfolio analysis and 
explanation of the paired comparison exercise. 
Engaged PUC members (and other interested 
Councilors) in completing paired comparison 
exercise. 

...	 June 1,2005: Presentation and discussion 
regarding results of paired comparison 
exercise; presentation, demonstration, and 
discussion of WaterMAPS model 

...	 December 7, 2005: Results of initial portfolio 
scoring and synopsis of public meeting #2 and 
associated input (e.g.. public paired 
comparison results). Introduced major 
strategies centered around maximizing existing 
supplies and diverting additional rights through 
the BOD. 

...	 January 18, 2006: Study session with synopsis 
of public meeting #3 input, discussion of 
portfolio scoring and tradeoffs, and input 
regarding policy decisions, implementing 
actions, and preferred portfolio for 
implementation. 

Appendix H 
Public Outreach and Input 

H.4 Summary of Public 
Communications 
Stakeholder input has been and will continue to 
be a critical component of long-range water supply 
planning for the City of Santa Fe. At key stages in 
the development of the Water Plan, input from the 
public, public agencies, and the Santa Fe City 
Council was sought. In addition to responding to 
questions and concerns expressed during 
meetings, members of the public were invited to 
participate in weighting the criteria used to 
evaluate the portfolios. Input received through 
these pUblic forums directly shaped the outcome 
of the Water Plan. For example, strong support 
voiced in public meetings for providing water for 
Santa Fe River flows was reflected in the final 
portfolio selected for implementation. Similarly, 
the community's expressed willingness to pursue 
even higher levels of conservation was 
documented and incorporated into the final action 
plan that is documented in this report. 

H.5 Attachments 
Attached to this appendix are copies of key public 
outreach materials, provided in the following 
order: 

...	 Fact Sheets 1 and 2, and Water Plan Overview 
Fact Sheet 

...	 Public Agency Meeting summary 

...	 Public Meeting No.1 summary 

...	 Public Meeting No.2 summary 

...	 Public Meeting No.3 summary 
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A 
lthough the Water Plan determined that 
the City's water needs could be met 
through 2045 without a major 

infrastructure project,securing the City's water 
supply for the next 40 years will require additional 
investments beyond those being made by the City 
and its regional partners in the BOD, As 
mentioned in Section 4, money will be needed for: 

"I	 Costs associated with enhanced conservation 
and reuse programs 

"I	 purchasing additional Rio Grande rights, and/or 
constructing an effluent return flow credit 
pipeline, for diversion and treatment through 
the BDD system 

"I	 Offsetting the loss of raw water associated with 
Canyon Reservoir releases to the Santa Fe 
River 

1.1 Operation and Maintenance Costs 
In addition, the costs of operation and 
maintenance (O&M) of the City's water supply 
system will increase over time as demands 
increase, O&M costs will vary from year to year, 
depending on hydrologic conditions and the 
relative amount of water provided by each source 
in any given year. 

Tables 1-1 and i-2 present capital and O&M costs 
for two scenarios: 

"I	 Scenario A: Optimization of existing sources, 
enhanced conservation, and purchase of new 
Rio Grande rights for diversion and treatment 
through the BDD 

"I	 Scenario B: Same as Scenario A, except instead 
of purchasing new Rio Grande rights, the City 
would construct and use an effluent return flow 
credit pipeline and divert/treat additional 
exchanged water through the BOD 

Key assumptions in developing Tables 1-1 and 1-2 
include: 

"I	 Conservation enhancements are a capital 
project; those expenditures (estimated at about 
$18 million in 2005 dollars) will occur over a 
20-year time period, beginning immediately, 
and will be equally divided over each of those 
20 years 

"I	 Diversion and treatment of additional water 
through the BOD will be required some time 
between 2015 and 2020 

"I	 Water rights purchases and/or construction of 
the effluent return flow credit pipeline wili 
require expenditures over a 4-year period, with 
10 percent of the total expended in the first 
year and 30 percent of the total expended in 
each of the next 3 years 
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Financial Implications and Assumptions 

Table 1-1 Capital and O&M Costs for Scenario A
 
(Optimized Existing Sources and New Rights
 
through BOD)
 

O&M Existing	 O&M New 
Sources Capital Cost Sources 

Year 2005 dollars 2005 dollars 2005 dollars 
2005 $12,460,683 $210,037 
2006 ~f~,610~218 $890,850 1280,231 
2007 $12,961,715 $890,850 $352,530 
2008 $12]:\8;516 ·$890,850$426,998 

... _200L $14,375,290 -..: ]890,850_ $503,700 
2010 $14]35,321 $890,850$582,704 
2011 $1{462,:l08 $890~850 -$664,077
2012 $f4,564,437 $890:8S0E4j,892 
2013$14,592:923 $896,8S0 $834,221 
2014 $14:556,131 $890,850 . $923,140 
2015 $14,608,599 $890)l50 $1,014,726 
2016 $14,610,154 $6,727,750 $1,109,060 
2017 $14.6ii,195-$18,401~55()· $1,206,224 
2018$14,752,149$18,451,550 $1,306,303 

_~19 -l15,75i,Ho .. $18,401,5.50- $1,469,385-
2020-$1{82S:142- $890,850- $1,515:558

~iQiI= $15,986,693 .. $890:850--$1,624,917 
2022 $15,961,577$890,850-- $T737,557 

--2023-- . $16,062,904 - $890,85()---$1,853,576 
2024 " - $16,796,859 . $890,850--$1,973~076 

-2025---$16;802,484· $890,850--$2»96;'f60 
2026 $16,813,801- .-. ,. ·'·---l2,222,938 
2027 ·$16,280,196 $2,353,518 
2028 $16,561,280 --1[488,016

__".2029 _ $16,39~982 . ---$2,626,549
2030 $1E0350,099 --- -- ------- --- --$2,769-,237 
2031-$16,886,730	 $2,916,20i 
2032 -$16;663,832' ..- -$3,067,585-· 

..- - 203T -$16,394,029- - -- .. '·$3,223~505 

2034$i6~689 ,4Il7$3,384,103 
2035 $16-;-965,180 $3:549:518 
2036 $16,751,534 . $3,71~:a96 
2037 $16,790,487 $3,895,385 
2038 . $16,863,517$4.076,139 
2039 $16,896:148 .. $4,262,315 ,. 
2040 $16,928;683 . ·$4454077 
2041-$'16,952,219 ' ,- $4,651,5ff:r 

.1.042_ _ 116,992,750 - ~32 
..._,2043 _ $16,979,516 $5,064,575 . 

_._ 2044_ $17 ,016,()3,6 -:--- =-~$5:280,404 

"'I	 Scenario A: Optimization of existing sources,
 
enhanced conservation, and purchase of new
 
Rio Grande rights for diversion and treatment
 
through the BOD
 

Table 1-2 Capital and O&M Costs for Scenario B 
(Optimized Existing Sources and Effluent Return Flow Credits 

• 
O&M Existing O&M New 

Sources Capital Cost Sources 
Year 2005 dollars 2005 dollars 2005 dollars 
2005 J!2,460,~ ...,.____ $210,037 
2006....__112,610,218 $890,850 - $280,231
2007 $12,961,715 .•. $890,850_-'$~530 -
2008 _ $12,938,516 $890,850 $426,998'
2009 ._ $14,375,290 .- $890,850----$50f70iJ-
2010 .. $14,515,321 $890,850'-~)of·-
2011 $14,462,308- - $89@iO-- $664,077--
2012 -$14,564 ,437--$890,8SO--$i47;892-
2013 --$1~5!l2,923 - -- $B9O:850--$834~2if 

2014 $14,556,131 ·$890,850·· - $923,140 
2015 $14,608,599·· $890,850-11,014,726

-----201Ef ---- $f4.6T0,154- --- $3,6-00~-950 --~09,060---

-2017- .$14.622,1~· =. $9:521,~5~_.$1,206,2.24-
___ .2018 $14,752,149 $9,021,150 $1,306,303 

2019$15,763,039-- $9,021,150---.-$1,963,451 
2020 . . $IS,830,56s $890,850 -- -- $2;114,745
2021 $16,000-;-879$890,850 $2}48}30 
2022 $15,9oo}lo $890,850 .. $2,387,332· 
2023 $16,065,757$890,850 $2,529,915 
2024 ... $16,834,588-$89b;8sO ~688~809-

2025 $16,844,890 $890,850 $2,835,94f
2026$16;717,682 ....--- -- $2987450 

_2027....- $16,284,150 ----. .. -----w3i:201
_____1028 -$16,510,683 . .~_=_~ $3,303,197 

2029 $16,395,648 $3,468,045
 
2030 $16,608,187. $3,642,683
 

_ 203L__~_:J~6,~6,.B1L __ ~-'-'- .$3,814,158
2032 $16,639,608 . ----$:l;9gD86 
2533---$16,246,216 -_. ·----$4,i8im
2034 - - $16,606,445 _ -.---:=--===- ---~125" --

... .=:_2035 ....- $T7,018,413	 $4,565,604 
2036 $16~±~~~_Q. ~-=--=---- -- $4,772,242 

_1037 __ $16,462,804_. .. $4,982,969 
2038 $16,834,926 --.. -- ---$5,196,972 

.j03~---$i6,870"16Q.. ... ---$5,417,7()5
2040--=116,905,041 ..· --- - $5,645,0'73 

----2041- .. $16,937,076 ·--$5,87B:B61
2042 $16:968~631 ${119~920 
2043 . $16,992,260 -$6,367,398 
2044$17,013,377 $6;621:74]:

"'I	 Scenario B: Same as Scenario A, except instead 
of purchasing new Rio Grande rights. the City 
would construct and use an effluent return flow 
credit pipeline and divert/treat additional 
exchanged water through the BOD 
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.2 T e Plan's f e 0 FlJ r Ra esI 

Tables 1-1 and 1-2 were combined with other
 
anticipated City Water Division expenditures to
 
estimate the rate impacts of implementing the
 
Plan's components. This analysis was based on
 
application of the financial planning model that is
 
currently used for the Water Division. The analysis
 
conducted in this instance includes pre-existing
 
information from the financial planning model and
 
adds the scenario-based information above.
 

The purpose of the analysis was to determine the
 
effects of each scenario on user rates over time.
 

The existing 2006 financial plan serves as a
 
baseline for comparison as that plan
 
contemplates no long-term supply investments
 
consistent with either scenario. Figure 1-1
 
summarizes the relative results with the 2006
 
financial plan baseline shown for comparison.
 

Neither Scenario A nor Scenario 8
 
is expected to cause significa nt
 
changes in the projected demand 

500%
 

on user charge revenues (I.e.,
 
~ 4.00%revenues from users' rates). In the .. 
e

short-term, both scenarios will u 
..!: 3.00"'

G>cause the projected increases to 
outpace those projected in the ~ 

~ 2.00%current 2006 plan. 80th scenarios u 

will require the City to implement ~ 
~ 1.00%a one-time adjustment of 

approximately 5 percent during 
the 2010 fiscal year, rather than a 
2 percent increase as currently 
planned. 

I\pP[~ 11 (Ii;': I 
HKI/\') lHlIj)[1 m 

After 2010, Scenario Awill require additional 
2 percent annual increases to rates, while 
Scenario B will require increases of about 
1.7 percent. The current plan shows needed 
increases of 1.5 percent from 2012 forward. Both 
Scenarios A and B will require only slightly higher 
increases than the baseline from approximately 
2020 on. 

Scenario A will likely require the City to issue 
additional debt sometime around 2018 to help 
offset the higher capital costs inherent in that 
supply option. The financial model sized the 2018 
bond issue at approximately $22 million. Based 
on assumptions as to term structure and interest 
rates, it is estimated that the additional debt will 
increase the City's then outstanding debt service 
obligation from $6.4 million/year (includes debt 
service from revenue bonds only) to 
$7.8 million/year. Scenario B will not likely require 
the City to borrow additional money. 
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Appendix I . 
Financial Implications and Assumptions 

1.3 Financial Plan Significant 
Assumptions 
The financial plan is filled with a number of 
assumptions for the purposes of projecting 
revenues and expenditures. Material assumptions 
are listed below: 

...	 Fiscal year convention - all years in the 
financial plan are provided in fiscal years that 
start July 1 and end June 30th of each year. 
Fiscal years shown in the model are shown for 
the fiscal year end. Thus the fiscal year 2006, 
for example. is for the fiscal year ending 
June 30. 2006, and so on. 

...	 Capital improvements plan - It was assumed 
that all of the capital projects currently known 
and provided for in the 2006 financial plan will 
remain and there is absolutely no overlap in 
those project costs and the capital costs for the 
two scenarios analyzed. It was further assumed 
that the City's recurring capital costs beyond 
the current plan's 10-year horizon will be 
reduced to a $5 million/year (2005 dollars) 
renewal and replacement program consistent 
with the Water Division's estimate of the cost of 
such activity. 

...	 O&M costs - It was assumed that the O&M 
costs in Tables 1-1 and 1-2 represent the sum 
total of the Water Division's supply costs for all 
years shown in the analyses. The financial 
planning model, though, is comprehensive and 
includes all O&M costs, including the supply 
costs as well as additional O&M costs related 
to administration and other Water Division 
departments. 

...	 Inflation - All cost information was given in
 
2005 real dollars. Inflation estimates were
 
applied for all periods in the analysis of
 
3 percent per year.
 

...	 System growth - Consistent with other financial 
analyses recently prepared for the City, 
including the current financial planning model 
and the Utility Expansion Charge (UEC) model. 

system growth is assumed at 1.5 percent per 
year. 

... Debt - The existing financial plan already calls 
for two series of revenue bonds issued in 2007 
and 2009 of $25 million and $36 million 
respectively. No changes to these bond 
packages were assumed. In certain cases, it 
was assumed the City would issue new debt 
when such issuance would be the lowest-cost 
alternative. For new debt issues. a bond term of 
30-years, semi-annual payments, no reserve 
requirement, 1 percent issuance costs. and 
interest rates of 5.0 to 5.5 percent were 
assumed. It was assumed that all bonds would 
be issued in July of the fiscal year in which the 
proceeds are needed. 

...	 Grants and contributions - The current 
financial plan specifies a number of grants and 
contributions that the City may use to offset 
specific capital costs. At present, the City can 
only project the receipt of such proceeds for 
2006 and a limited amount for 2007 and 
2008. Beyond 2008, it was assumed the City 
would receive no grants or similar 
contributions. 

...	 Minimum cash balances - The financial plan is 
calibrated to a point where the City will not 
experience a cash balance below a pre-defined 
point. For the purposes of this analysis. the 
minimum fund balance constraints were kept 
at the same level used in the current financial 
plan. which is to say the same level used to 
support the issuance of the Water Division's 
series 2007 and 2009 revenue bonds. 
Specifically, the plan calls for the following 
minimum balances: 

_	 Operating fund: 6o-days of average O&M 
expenses (calculated as total annual O&M 
costs divided by 365. times 60-days). 

_	 Capital reserve fund: $2 million. 

_	 Rate stabilization fund: the City has a goal to 
fund the rate stabilization fund at 
$10 million by 2014. 

City of Santa Fe1-4 I Long-Range Water Supply Plan - September 2008 



T his Water Plan was completed in two 
phases. The majority of the Water Plan's 
analyses were completed in 2005. The 

plan was not subsequently finalized because key 
state and federal permits for the BOD had not been 
reviewed. Since then, many key state permits for 
the BOD have been obtained and federal permitting 
is far enough along to warrant finalization of the 
Water Plan. In the interm, however, some 
assumptions originally used in the analaysis 
merited revising. This appendix identifies these 
changed assumptions and discusses how they 
have been incorporated into the current Water 
Plan. 

The four main reconsiderations to the water supply 
planning process are: 

....	 The continued reduction in per capita water 
consumption 

....	 The changes of the City's emergency 
management stages 

....	 The delay in the BOD project 

....	 The increased understanding of the impacts of 
climate change on water supplies 

Apart from the addition of this appendix and some 
minor explanatory changes to Appendix A and 
Appendix 0, the appendices reflect the 2005 
assumptions and analyses. However, the body of 
the Water Plan (Executive Summary and Sections 1 
through 4) has been updated to reflect observed 
reductions in per capita water consumption, 
changes to the resulting projected water demand, 
and revisions to the BOD implementation schedule. 

J.l	 Reduction in Per Capita Water 
Use Rates 
At the time of the 2005 analyses, the planning 
team chose a potable demand of 130 gpcd for 
projecting the future water needs of the City of 
Santa Fe. A thorough discussion on the per capita 
demand methodology is presented in Appendix O. 

_ City of Santa Fe 

~ 

At the time, although the per capita use was 
significantly lower, mandatory days of the week 
water use restrictions and high use rate surcharges 
had been in effect for the past 5 years. The 
planning team was conservative in estimating what 
level of conservation would be maintained once 
these use restrictions were rescinded. Because 
demand management was evaluated as one of 
many options for meeting the City's demands, 
baseline planning demands were intended to 
reflect conditions without mandatory water use 
restrictions. 

However, since January 2007 and despite the 
lifting of outdoor water use restrictions, the City 
water customers have achieved an extraodinary 
degree of water conservation (see Figure 3-1). 
Hence, for the final Water Plan, the future water 
demand analyses has been modified to assume a 
potable demand of 110 gpcd. This change is 
reflected in Figure ES-1 and discussed more fully in 
Section 3 (e.g., Figure 3-1, Figure 3-4, and 
Figure 3-5). This additional level of conservation 
reduces the future gap between demand and 
supply from 5,500 AFY to 2,700 AFY, and delays 
the time when new water supplies are needed. 

J.2 Changes to the Emergency
 
Water Use Restrictions
 
In January 2007. the City implemented a new water 
emergency ordinance (Section 25-5 SFCC 1987 
Water Emergency Management Plan), which 
changed the water emergency levels, 
implementation conditions, and water use 
restrictions. The emergency levels were changed 
from Stage 1-4 to Green, Orange, and Red. The 
criteria for entering water use restriction depends 
upon the ratio between operational water system 
supply and operational water system demand, 
Whereas Stage Green allows for unrestricted 
outdoor watering (but recommends 2 days/week), 
Stage Orange mandates only one day/week 
watering, and Stage Red does not allow any 
outdoor watering with potable supplies. The 
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Appendix J� 
Updates Since the 2005 Analyses� 

ordinance still requires numerous year-round water 
conservation measures that reflect and are 
respectful of Santa Fe's high-desert environment. 
More information on the current water conservation 
policies can be found at the City's web page at 
www.santafenm.gov. 

With the adoption of the new regulation, the City 
went from 'Stage 2' to 'Green' on January 1, 2007, 
permitting the City's water customers unrestricted 
outdoor water use for the first time since 2002. 

J.3 Delay in the Buckman Direct 
Diversion Project 
At the time of the 2005 analyses, the BOD was 
scheduled to be online by 2008. Extensive federal 
permitting and complicated contract negotiations 
have shifted the schedule by 3 years to 2011. The 
appendices of this Water Plan still assume 
completion of the BOD by 2008, whereas the Water 
Plan itself has been adjusted to the current 
schedule. 

JA Impact of Climate Change on 
the City's Water Supplies 
Any water utility engaged in water supply planning 
today needs to consider the effect climate change 
will have on its water supplies. Although the current 
climate models have a high degree of uncertainty, 
climate change (especially the increase in inland 
temperature) is predicted to affect New Mexico 
water supply in the following ways (from Impacts of 
Global Warmingon New Mexico Resources, 
http://agecon.nmsu.edu/bhurd). 

"'l� More precipitation will fall as rain rather than 
snow 

"'l� The Sangre de Cristo snowpack will decrease 

"'l� The melting of the snowpack will occur sooner. 
resulting in an earlier streamflow peak 

"'l� Evaporation will increase from surface water 
bodies 

"'l� Evapotranspiration will increase as the growing 
season is extended 

"'l� Soil moisture content wili decrease 

"'l� Outdoor water demand will increase in parallel to 
a longer growing season 

The City of Santa Fe's response to the water supply 
implications of climate change overlap with sound 
drought planning that have been addressed in the 
Water Plan (Section 1). Specifically, the City will: 

"'l� Optimize the use of its diverse water supply 
portfolio 

"'l� Reserve groundwater for drought 

"'l� Pia n for extended droughts 

In order to understand the full implications of 
climate change, the City is also currently engaged 
in the following actions: 

"'l� Using tree-ring studies to reconstruct a longer 
streamflow record on the Santa Fe River 

"'l� Incorporating climate model predictions and 
long-term streamflow records into the City's 
WaterMAPS model and associated long-range 
water supply planning 

"'l� Evaluating the use of alternative energies. 
inclUding self-generated hydropower, to supply 
current water utility needs and as a criteria for 
evaluating future water supply alternatives 

"'l� Find soiutions on a regional level (e.g., aquifer 
preservation and interregional planning efforts) 

"'l� Entering into proactive water supply and sharing
of-shortage agreements 

"'l� Evaluating water storage options (e.g., aquifer 
storage and recovery) 

"'l� Evaluating the efficacy of treating effluent to 
drinking water standards 
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